\
( Coastal Zone
k Information
Center

126/7¢

_

.

I .
- ;
|

&l
! HD
9545
.G982

( 1978

j%
¥
L

COASTAL 7 ONE _ U.S. DEPARTMENT OF COMMERCE

INFORIATION CENTER

Preliminary Forecast of Likely U.S.
Energy Consumption/Production
- Balances for 1985 and 2000 by States

(U.S.) Department of Commerce, Washington, DC

1 Nov 78

~

National Technical Information Service
PB-287 486




R

o e

HY 9s%s. a % 1975

# t5i5 /53

v

3

Id

3, 0

A

)26 76

COASTAL ZONE PB 287486
INEORMATION CENTER

PRELIMINARY FORECAST of LIKELY

~ U.S. ENERGY CONSUMPTION/PRODUCTION BALANCES for

1985 and 2000 by STATES

Joseph F. Gustaferro

' ~and
Carol S. Warlick, A. Michael Mabher,
Roswell Wing
o U.S. DEPARTMENT OF COMMERCE NOAA
£y COASTAL SERVICES CENTER
¥ ¢ 5534 SOUTH HOBSON AVENUE
5 s CHARLESTON, SC 29405-2413
5, UL & »
Stargg of ©

WORKING DOCUMENT

| property of ¢€sC Librax¥ ‘

_ Prepared by
Office of Ocean, Resource and
Scientific Policy Coordination
U.S. DEPARTMENT OF COMMERCE
November 1, 1978

" REPRODUCEDBY

5 NATIONAL TECHNICAL
& INFORMATION SERVICE

U S. DEPARTMENT OF COMMERCE
SPRINGFIELD, VA. 22161



~ Preliminary Forecast of Likely |
U.S. Energy Consumption/Production Balances for
1985 and 2000 by States

Joseph F. Gustaferro
. and
Carol S. Warlick, A. Michael Maher,
Roswell Wing

Working Document

Office of Ocean, Resource and
Scientific Policy Coordination
U.S. Department of Commerce

November 1,.1978



50272101

Lt e AL P e et ST A A A, B e e

‘3. REPOR’T ‘NO. ER

REPORT nocuhggranon
PAGE DIBA-EAD=78/1 =

4. Title ﬂnd Subtitle

Productlon Balances for: 1985 aHd 2000 By Statés

7. Authiorts) Joseph F. Gustaferro dnd Cardl S.Narl;ck’;
- A.Michael MaherL\\oswell Wing .

. Per!ormlna Ortmlzu!ion Namc snd Address
Offlce of Ogeang Resource and- Sc”entlflc Pol

Department of Commerce Washlngton,

0 4S5,
20230;

D.C.

T _ B T
12. sb'onsmmg' Orjnnlntlon‘,’rhm’l‘ihd' Address’
At

(See:9)v .

pt- 9 SUpplemﬂmry Notes

Policy. o
-16. Abstract {Limit: 200" m:rdt)

agency effort under the dlrectlon of the- Dé
the adequacy. of the U.S. water resourdé-bas
ment and productlon neéds.

mun1c1pal waste.

Preliminary Forecast 'of Likely U.S. Energy Consumptloh/ Apr.l 1978%PREP)

“Te. m:mlfm/wm Unit. No:

Supply/Demand Balances for ‘1985 and 2000 and Impllcatlons for U S. Energy

.ThlS report presents prellmlnary pro;ec'lons of sta*

0 ‘fie€t future enerqy'de
A kev féaturée-of the report is ‘that energy
productlon and consumptlon estlmated for the years 1n questlon (1976 1985w

p
solar 1nstallatlons, w1ndmllls and ‘energy output from agrlcultura& and

6

‘8. Pérforming OrEsRIzation REDt, NG,

Slo e N
((C) or Gnnt(G) No.

energy consumptlon
¢ .

17. ‘Dociiment Annlysls a. Dncrlpton

Forecast
Supply/Demand Balanceés by States
Energy Consumptioh by States:
. Conservation of Energy
b. ideniifiers/Open-Ended Térms

En. < Energy Forecast

c. COSATI ‘Fiéid/Group. .~

18, Availstility Statoment =

RELEASE UNLIMITED

(See ANSI-Z39.18)




&

£}

FOREWORD

This document presents preliminary projections of State energy
consumption and production for the year 1985 and 2000,

These projections were developed within the context -of an
earlier Department of Commerce energy forecast, Forecast :of
Likely U.S, Energy Supply/Demand Balances for 1985 and 2000

and Implications for U.S. Energy Policy, and were prepared

in support of an i1nteragency effort under the direction of

the Department of the Interior to assess the adequacy of the
Nation's water resource base to meet future U.S. energy needs.
It is important to mnote that the Department of Commerce energy
forecast referred to is among the lowest (in terms of projected
energy demand growth rates and energy consumption levels) of
existing forecasts for the years in question.

The Department of Commerce has a continuing responsibility

to assess the availability of energy to meet the needs of
industry and commerce on a national and regional basis. In
addition, the Department of Commerce assesses industrial and
economic resources required to meet the dramatic shift in the
energy balance expected to occur, on both a regional and inter-
fuel basis, in the years ahead. The State energy projections

.contained in this paper are intended to serve that assessment

process, Moreover, based as they are on a national-level
forecast subdivided to the State level, the projections should
be of special interest to individuals and agencies concerned
with regional and State-level energy planning.

It should be stressed, at the same time, that these State
energy projections are preliminary in nature and are
conditioned by the same assumptions and judgments that apply

to the original Commerce national level forecast. In addition,

the distribution and assignment of specific energy production

facilities (e.g., electric power plants and coal gasification
plants) among particular States, although based on past trends
and judgment, in some cases is arbitrary.

An important contribution of the paper, however, is that it
does indicate (if even on a preliminary basis) likely State
energy development and production requirements that will need
to be faced in the years ahead. 1In doing so, it highlights
the fact that many of the problems to be faced in meeting

these requirements can be solved at the State level only.

fiit is_hqped that this report will elicit comments and informa-
tion that will help refine the projections presented and that

iii
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ABBREVIATIONS

BCF  'Billion Cubic Feet

B/D" Barrels.per day

BEA Bureau of Economic Analysis, Department of Commerce
BTU British thermal unit

FEA Federal Energy Administration (now part of the

Department of Energy)

KWH Kilowatt Hour

LNG .‘ Liquefied Natural Gas

NGL Ngtural Gas Liquids

OBERS Office of Business Economics and Economic Research

Service, Department of Commerce

OORSPC Office of Ocean, Resource and Scientific Policy
Coordination, Department of Commerce ’

In this forecast, units have been standardized for comparative
purposes.  Electric power plants are listed as 1100 megawatt
capacity, all coal is approximately 23,07 million BTUs per ton,

"and windmills are shown as 100 kilowatt generators. In reality

electric power plants range from one megawatt or less to 3,000
megawatts or more; coal ranges from 11 million BTUs/ton to 26
million BTUs/ton; and windmills range from five kilowatts to 100
megawatts. Thus, it takes 220 of the 5-megawatt units to ‘be
eéquivalent to one nominal power plant, and if the San Gorgonio
100 megawatt wind-generated electric power plant in Riverside

‘County, California, is built, it will be equivalent to 1,000

of the 100~kilowatt standard windmills.
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SUMMARY

The disaggregation of the Department of Commerce national-
level energy forecast to assess future U.S. energy-related
water resource needs resulted in the development of individual
State energy consumpt10n/product1on pro;ectlons for the year
1985 and the year 2000.

Many States have undertaken extensive assessments of the
energy situation within their areas and have developed
specific plans to cope with their energy supply needs. The
State projections presented in this paper, however, should
be of special interest to individuals and agencies concerned
with regional and State level energy planning because they
derive from (and hence must necessarily be consistent with)
a previously formulated national-level energy forecast. The
authors know of no other set of individual State energy ’
projections that have been so derived.

The projections presented, of course, must be considered
tentative and preliminary and have not yet been reviewed
by appropriate State energy planning agencies. When so
reviewed and revised, however, these projections should be

dseful for a number of reasons:

e Federal and State agencies can use the projections
for planning purposes.

e Industry can use the projections for industrial
energy planning, including planning for plant
location and marketing.

e To the extent that the projections further
delineate the scope and magnitude of the energy
problem, particularly between 1985 and the year
2000, they can be used in the development of
programs to heighten public awareness of energy
issues.

‘Analyéis,of these projections, particularly with respect to

energy production requirements, will obviously also help to

.identify such problems as the impact on coal transportation

capabilities and possible impacts on State and regional
industrial employment. Most of all, however, the projections
should point out the need for increased coordination and
interaction between individuals and agencies engaged 1in
energy planning at the national, regional and State levels.
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A key atmr1bute of the paper is that the energy. pro&uct1on/
.consumption data for the years in question (1976, 1985 and
2000)$ax§'tabulated for each State in-:a. common’format 80
that easy comparisons can be made. In.carrying out the
disaggregation process, four basic rules had to be: applxed.
While pilently obv1ous. they bear reiterating:

e In order for‘an-energy facility to produce or
. convert energy, it must occupy-a specific site,

%Itk other words, everything must be someplace.
W .

e All natural resources, e.g., coal, can only be

..obtained from.States that have that natural

Leresource.

e Disaggregated energy values, no matter how
‘surprising they look, must -add up to'the
aggregated value. The sum:.of"the-energy" parts
must equal the. whole.,

- e Energy production (domestic production plus
imports) must equal consumption; va State cannot

'~ ‘consume energy that it 'does not have or cannot
scqulte from external -sources, ,

Flgures 1 through 14 summarize in-bar- chart form some

of the contrasting features of the VU.S. energy picture at
the State level in 1985 and 2000. . Among the features worth
‘noting are:’

e Overall U.S. populat1on i g expected to:increase
to 262,000,000, or some .22 percent, by the end of
the century. This—&gptoximat&& the Census. Bureauw
Series LI projectlon. Certain States:will grow
very little in population terms (e.g., the North-
eastern States), however, -while others (California,
Florida and the Sun Belt ‘States) will grow rather
dramatxcally. .This has implications for future
energy consumption:iand production- patterns in the

" -United ‘States.

e 0il consumption will continue to. increase through
1985 but decrease sharply through the rest of. the
century., Simikatky,fdhlvpnondt$0wvexcept in- the
‘case 0f -Alaska .and some nomn-major oil producing
States, will continue to. declinme steadily: bhrough
the rest of the century.

° Gas consumption: i's: expected: to.decline gradually
i thoughrsteadilylﬁexcept in. the:. case of ' Texas:)



1,

through the rest of the century. Gas production
also will decline in the coantinental United
States, though much more sharply. The gap between
supply and demand in this case 1s expected to be
filled by gas from Alaska, imports from Mexico and
Canada, Liquefied Natural Gas (LNG) imports and
coal gasification.

Coal consumption, on the other hand, is expected

"to increase steadily through 1985 and rise sharply

thereafter through the rest of the century. To
meet this demand, coal production in the producing
States will rise accordingly (more than double in
most instances), with the greatest percentage rise
taking place in the western producing States.

Electrical power consumption is expected to increase
steadily for all States for the rest of the century

(more than doubling in many cases) and will require

the completion of 544 additional plants of a nominal
megawatt capacity (one every 16 days through the

‘year 2000). (A nominal plant assumes an average

of 1,100 megawatt capacity.) Because of expected
limitations on the availability of traditional

-power generation sources, a considerable number of

these plants will have to be nuclear powered. The

" number of nuclear plants required to satisfy Cali-
- fornia's electricity needs is projected to increase

from one nominal plant in 1976 to 32 in the year
2000. The number of such plants in New York is
projected to increase from 4 to 22.

As one might expect, the amount of water that will
be consumed in energy development and production
will increase markedly in those States where new

energy production (including electrical power

generation) takes place,

There are no conclusions or findings presented in the paper

as such.

In addition to offering an approach and a basis for

improved coordination and interaction between Federal, Regional
and Statg'agehcies in the energy field, however, it is hoped
that the thoughtful reader also will better understand many

of the fundamental issues still to be resolved in dealing

with the national energy problem. - For example::

e Can the United States and the individual States
build the number of nuclear and coal burning
electrical utility plants forecast in the face
of the environmental, safety and resource
problems that exist? For example:

xi



. Wil we ‘build 264 . ‘nuclear .plants by syear ;2000
“bf ‘this ‘means 3 rin -“Rhode :Eskand, ‘11 :in .North

x

.iCarokina, ‘22 'in ‘New York)andﬁ32f1n§0&hf£0ﬂﬁﬁdf

. ﬁill*weﬂprovide‘wheﬁcrumapon&atﬁmnreqquinedsto

~‘mine *800 ‘mi¥Fion tons (123 million :Btu+standard

" ton's) - ‘of Westerncoal? (800 mitllion:tons . .equals
k 150 ‘mil Fion ‘tons- ‘f-theﬂaverageamonfmfawgabenn
fcoal!conta1n1ng 16 million ! Btus.)l

E-u
Will+the ‘Eastern” Staves ‘dramdtically: increase
.their ‘coal: ‘production *by: tthe ¥ye:iar 72000, <For
séfamﬁle;*Wést'Virginia :from:i11lvto 5292 wiil kion
“tons, Kéntucky< from" ‘147 ;to :342:million tons,
“and Pennsylvanla “from#86 *to7203 million:tons?

.?If‘we?doﬁﬁotwbuiPdtthewnuéh@arypkawcswandﬁqr
‘mine-ithese *Farge samounts:of .coal ,wwill-we: face
‘mdssive-eléctricipower "shortages= dur1ng the
£1990%s?

e Can“reneéwable’or~thesso~calléd: inexhaustible
‘energy-‘éources. (solar, waste&mateiiéla,@geothe;mal .
“and those-generally 'classified'inzthe Yother" - ‘
“category)imake a-significant:contribution-to:the
“energy’ supplyﬁdurlng thercriticalvtransition -
'perlod ‘whenithey*will>bermost:needed’ (1985>2000)?

'.”Will it'besfeasiblel for:itheiUnitediStates to
purchdse’ fto ibroadesufficdentrenergy:to
compensiate for#the=ghortfalleg:expected?

'o"f‘not -¢an-levels:ofiremployment ,>GNPwand-ithe
TULS. sbandard of 11v1nghbe&-a1nta1ned with:far
‘less” emergy than?ha s’ beendithescase: ins the.past?

" Ifs0,  with®Wowsmuchuidiess?

-

"These’ are~quest1ons and- 1esues thatvmust:be .faced:.and: dealc
‘with at''the’:Stiate# andﬂreglonal¢asawe11 as; the:- nattonal level.

= oxid
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_ Figure2
~ Oil Consumption Seven
- Largest Consumers --Yr 2000
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Figure 4

- Natural Gas ‘Co_nsumpvtio-n

- Seven Large User States
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"~ Figure 10 _ _
Electrical Power Plant Fuel Consumption

Trillions of BTU Per Year
- One KWH Requires 10,400 BTU
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Water_-;Consum”ad in Energy Production
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SECTION 1. INTRODUCTION

BACKGROUND

Energy development and production (both the extraction of

". basic. energy regources and the conversion of these resources "

into endJuse energy) require significant amounts of another
important national resource -- water, .

Recognizing that projected energy consumption-distribution-
production patterns have changed greatly in recent years (due
to the impact of the o0il embargo, awareness of the limitations
on the U.S. resource base for domestically produced gas and "
oil, the policy commitment at the national level to energy
conservation, the continued concern for environmental protec-
tion, and other factors), the Department of Interior ~- as
part of its Second National Assessment of the Nation's Water
and Related Land Resources —-- undertook to lead an interagency

~effort to assess both current and projected water withdrawals

and consumption associated with all energy uses at both the
national and the regional-state levels.

To carry out the assessment in the limited time available, it

‘was decided that existing data and existing energy projections

would be used to the extent possible. It was also decided that
projections of future energy production needs and associated

water requirements would focus on two target years -- 1985 and

the year 2000,

'Amdng existing energy forecasts, the Department of Commerce

Forecast of Likely U.S. Energy Supply/Demand Balances for 1985
and 2000 and Implications for U.S, Energy Policy* was recent

enough (January 1977) to take 1nto account current developments
and. trends and also provided national level estimates for the
two years of interest (1985 and 2000)., Moreover, the forecast
included detailed breakdowns of both energy consumption (resi-
dential/commercial, industrial, transportation and electrlcal
generatlon) and energy supply requlred to satisfy these

consumption requirements (oil, gas, coal, nuclear and other
fuel sources). These breakdowns also took into account the

specific fuels that may exist for each energy use and the fact
that energy forms are not perfectly interchangeable, Finally,

.the Commerce forecast estimates proved to be,at the lower end
of the - range of U S. energy supply/demand estimates for 1985

*The ForeCast is available from the National Techn1ca1
Informatlon Service (#PB 266 240), $8.

Lt



and 2000 as projected in other available. energy forecasts.
Thus a potentxally ”1ower bound" for the range of energy

Accordlngly, the Department of Commerce was asked to
partlczpate in this 1nteragency effort, using the Commerce
energy forecast as a vehicle for prOJectlng reglona] energy
supply/denand balances for 1985 and the year 2000 and
ca]culatlng the assoc1ated energy- relaHed water con(umptlon ;r'
requlrements for the same target years.

Certain 1nputs were needed for thls assessment: (a) a range
~of est1mates of future U.S, energy demand; (b) estimates of’
the end- use/sectoral breakouts assoc1ated with this demand
spectrum; and (c) estlmates of how thls demand plcture w111
be reflected in requ1rements for dlfferent kxnds of energy '
productlon (both in the extract1on of bas1c fuel regsources
and in their conversion to energy end- uses) These 1nputs
for target -years 1985 and 2000 were re_dlly extractable from
the Commerce forecast as 1t stood.

‘Because water resources are measured geopraphlcally (the
standard breakdown is in terms of watvr regxons-), the
national level energy est1mates conta:ned in the Conmerce
forecast had to be dlsaggregated " Dnly in thls way could

the water requ1rements for energy extractlon and conver810n";
be determined and (after being added to the water needs for
other uses) then be. matched agaxnst the water resource baae‘
pro1ected to be avallable ln the area.

The end result of thls effort was the development of 1nd1-‘
vidual State estlmates of energy demand and productlon in
1985 and the vear 2000. Because these est1mates are of
interest in their own rlght and of spec1a1 interest to
1nd1v1duals and agencxes concerned w1th reglonal and State
-1eve1 .energy plannlng, 1t was decxded they should be made
ava1lab1e :together with supportlng tabuIar data, 1n ‘a
separate paper.

APPROACH

It should be stressed that the State pro;ectlons contaxned in
Sections II and 1II of thls paper are necessarxly pre11m1nary
in nature and of course, are condltloned by the same assump-
'tlons and- Judgment factors that apply to the or1g1na1 Commerce
.energy forecast.
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Appendix A provides a summary of the key national-level
energy values presented in the forecast and a discussion of
the assumptions on which the forecast is based,

The approach used to disaggregate U.S. energy consumption and
energy production requirements at the state level involved
essentially three steps:

Qaf Projections of U.S. Population by States were
" developed on the basis of Commerce's Bureau of
Economic Analysis population projections for the
years 1976, 1985 and 2000. A year 2000 total
U.S. population of 262 million is projected.

-~bs Projection of State Energy Consumption by Type
: of Energy. This was accomplished by determining
the current consumption of (or demand for) energy
on a State basis for each energy source. and
applying the per capita energy growth factors .
for.each element of the fuel mix as developed
- for the Department of Commerce forecast. These
" .factors are based on assumptions about rates of
énergy. demand growth, effectiveness of conservation
measures, energy end-use pattermns, etc., that are
. .essentially independent of variatioans that might
" occur among States or regions, Adjustments were
made in special cases where it was felt that major
1chéngés_ih,energy supply availability or major fuel
substitution can be expected to occur in a particular
area or region and thus modify traditional energy use -
patterns.- )

c. Projection of Energy Production Activities by State.
The current distribution of energy production ’
activities (1976) by State for both energy resource
extraction and energy end-use conversion was determined
and .used as a baseline. Planned augmentation to present
production operations and facilities were added to this
‘base, and those operations and facilities planned for
phase-out (or reduced production) were subtracted,.

The additional energy production capability needed to
ﬁeet'energy expectations as projected in Commerce's
forecast for 1985 and 2000 were distributed accordlng
to the various State facilities.

Specifylng_the locations by State of '"new"” energy production
activities was relatively straightforward. Extraction operations
for oil, gas, coal and uranium were assumed to be limited to the
geological resource base. It was assumed that the further exploi-
tation of these resources would occur in those areas where cost of
production factors and access to resource and market factors would



be minimi;ed.‘ Enetrgy conversion operations based on shale
(0il or gas), geothérmal and hydroelectric are similarly
constrained  gedgraphically. Moére analysis was reéquired in
the case ?f other energy conversion facilities such as LNG
term:na] .and regasification facilitiés and oil refineries,
Based on current planning and projections, these could be
flxed with some confidence, however.

il

The IOLatﬁgn by State, of Hi<RTU gasfficatioﬂ facilities

and electrlcal power generation plants, on the other hand,
posed a somewhat different problem. A power plant located

on a rlver serving as the boundary between two States, for
example, could just as well be located on oné side.of the
river ‘as ‘the othér. Projections of such siting decisions:

did not attewpt to take into account political or non-tech=
nical considerations that might arise and were, in such cases,
necessarily arbitrary,.

For this reason, and becausé mot all factors and energy
resourcé exploitation constraints peculiar to specific States™
could be taken into account, the State projeéctions of energy:
production presented in this paper should be reviewed by the
appropriate planning and energy offices at the State level

be fore further refinement as a final forecast.

1t should also be reiterated that the State projections
presented derive from the Department of Commérce national
energy forecast referred to earller. That forecast presents
results which, in the opinion of the forecast team, are most
-Tikely to _océur, given present policy thrusts and trends in
u.s, energy.production and consumption, This is in contrast
to the more common “multiple scenario” approach'whiCh offers
a menu of alternate outcomes based on dxfﬁerlng sets of ‘
“assumptions. The path, or sojution-mix, indicated as most
likely, however, should not be considered an optimum one .or
even the least disruptive. Nor should the economic, -social

and political impacts involved in achieving the energy supply/ =

consumptlon balances 1nd1cated beé underestimated. Even what'
the authors have called the "most likely" energy future will
still call for -a major effort on the part of Government,
'1ndustry and the people of the nation as a whole. 0n the
other hand, it should be obvious that a shift away from the '
‘forecast path could lead to even-more 'serious consequences
and potentlally drastlc 1ife style changes.

ORGANIZATION OF THE PAPER

Section Il summarizes in tabular form the basic data used
:in the development of State level energy consumption and
‘production estimates. Included are data on population
projections for each State, estimates of energy consumption
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by state and by type of energy and state energy production
estimates for each major energy source. Included also as
an item of possible interest are computations of regional
and State water requirements (consumption) that will be
asgociated with the production and distribution of emergy
projected in the earlier tables.

Sectioﬂ#III offers a series of tables which essentially

“constitute a re-sorting of the data presented in Section II

on a State-by-State basis. Separate tables, in short, give‘
projected energy consumption and production for 1985 and the

year 2000 for each State in alphabetical order.

"Section ‘I'V, which concludes.the body of the report, offers

some general comments on the overall problem of generating
State-level energy production/consumption balances and draws

" some general conclusions regarding the value of integrating

State and regional energy planning factors in energy fore-
castxng and pollcy formulat1on carr1ed out at the national
1eve1

TA b1b110graphy of major sources and references used in the

development of the State energy projections is provided at

- the end of the report.

Appendix A provides the key U.S. national domestic energy

.production and consumption tables presented in the Commerce

energy forecast and the assumptions used.

Appendlx B prov1des a table of conversion factors which may
be useful to the reader in interpreting data presented in the
various tables.
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PROTECTIONS “OF -U;S .+ ENERGY -CONSUMPTION-AND "PRODUCTTON
i, + DN 198562000 =-“BY-STATE
,gff L

'STATE ‘POPULATION PROJECTTONS

Table_l-ﬁfoyides a-‘breakdown of UvS, s popu‘atlon ‘datafor thev
years 1976, 1985 ‘and the year 2000 <= by“state. g

State prOJectxons for 1976~ ~gid 1985 ‘were' t&ken “from ‘the
interin rev1s1ons ‘of the 1974 0BERS:E ic Pro;ect1ons
published- by the Bureau''of ‘Ecofomic -Ana is," Department

of Commerce. These interim“~projeéctions are-not-part-of the
regular OBERS program.

State populatidn projections for €he :yeudr 2000 Were based .
on BEA-estimates -as-well. “Howeveér, the “twumbers vweére
sllghtly 1ncrea@ed to brxng them 1n 11newthh the populatlon;

‘earlier.’ ?
The popuIationjeStim%Ees’f%r”?ﬁértoﬁkf‘ wete 'developed ‘
separately. ‘A 2.2: pércedt; ’ Yyear) -wa's-:a'd'shimed
for 1970 through 1976 a l. ercen rowth” rate“was ~projected
for the next ‘9 :yedrs (through 1985) - “i g ‘percent growth |
rate for the remaindeér- of the- ¢entury (bhrough ‘2000) .

State populatxon level s are“an“egsential - 1ngred1ent in
determining State-level- energy consu”pttdn,:of course. “They
‘are partxcularly important im''this=analysis,twhich> uaes%per
capita energy growth ratesas-the wajor factor in“determining
ultimate energy  consumption. ' '

Also included in Ehi's-gsection ‘dFe ‘o ‘ tables which provide
‘proJectlons—by -State of "two wajor enérgy cénsumption” varxableS'
Automob11es ‘and dwe111ngs (Tables 27and 3) .

‘With respect to- ‘autiomobiles, the  totals*for ‘1976, 1985 -and -
2000 were -taken ‘from the 1977 Commerce - énergy forecast (97
million, 121l million+and 136 wil ). The 1976 figure €97
million) was-developed on® cmefbas1s of"'&ustry”and trade
sources and différs from- the ‘ Pt tig- in the 1976
Statistical - Abstract of- , ‘ Por - efstimated
automobiles: (107 371;000) % “State ‘automdbile population

e e G 0 e R

methods»pf estxmat1ng "Junk rates."

P b ’ ‘ . !'6 .



R

[£5

figures (taken from the Abstract) vere reduced proportion-
ately to conform with the 1976 basellne total used in the

natlonal forecast.

Automobile-projections for 1985 and 2000 were based on
State population growth coefficients (Table 1) and changes in

_the automobile-per-person ratio, which is in part a function
of the aging of the population. The forecast assumes this

ratio will plateau out (or saturate at) .8 of an automobile:

.per dr1ver in the latter part of this century.

With respect to dwellings, the totals (74.5 million, -

~ 83.6 million and 103 million) were also taken from the

1977 Commerce energy forecast. The 1976 State numbers are

""again made proportional to those appearing in the 1976°

Statistical Abstract of the United States under '"households
for 1974," the 1976 total (70,236,000) hav1ng been 1ncreased

proport10nate1y for each State,

The projections for dwellings in 1985 and 2000 were
also based on State population growth: the increase in the
ratio of dwellings per person for both 1985 and 2000 compared
to 1976: were applied to each State persons—-per-dwellings
ratio for 1976.



o
el

Puerto Ricpé/

8

wWED TABLE ‘1
R Population by State (thousands).

‘- State 197€l/‘ lQBSL/ '20001/
Alabama 3,665 3,773 4,101
Alaska 382 456 - 635
Arizgna 2,270 2,908 4,023
Arkansas 2,109 2,375 2,850
California 21,520 23,476 26,249 -
Colorado 2,583 3,055 3,836
Connecticut 3,117 3,411 3,747
Delaware 582 684 8306 .

- .Florida 8,421 11,057 14,585
Georgia . 4,970 5,536 6,801
‘Hawaii 875 1,014 1,313
Idaho 831 938: 1,160 -
Illinois 11,229 11,646 " 12,350
Indiana 5,302 5,502 5,740
Iowa 2,870 2,964. 3,108
Kansas 2,310 2,358. 2,525
Kentucky 3,428 3,708 4,155

_ Louisiana 3,841 4,050 4,601
Maine - 1,072 1,112 1,200
‘Maryland/D.C. 4,846 5,296 6,221
Massachusetts: 5,809 ‘6,131 - 6,669.
Michigan 9,104 9,772 10,286
Minnesota 3,965 4,179. 4,544 -
Mississippi 2,354 2,457 - 2,701
Missouri 4,778 4,927 5,181
Montana 753 767 . 803
Nebraska. . 1,553 1,614 1,741
Nevada 610 790. 1,103
New Hampshire 822 1,003 1,300
New Jersey 7,336 7,844 ' 8,802
New Mexico 1,168 1,214 ‘1,347
New York. . 18,084 . 18,256 18,852
North Carolina: 5,469 6,151 7,284
North Dakota " 643 655 690
Ohio ' 10,690 11,216. 12,058
Oklahoma 2,766 2,942 3,380
Oregon_ 2,329 2,638 3,219
Pennsylvania 11,862 11,999 12,405
Rhode Island 927 964 . 1,038

. South Carolina 2,848: 3,127 3,538
-South Dakota 686 698 720
‘Tennessee 4,214, 4,737 5,445
Texas - 12,487 14,233 17,554
Utah" 1,228 1,365 1,653
Vermont 476 538 601"
Virginia 5,032 5,562 6,645
Washington 3,612 .- 3,848 4,400
West Virginia. 1,821: 1,879 1,924
Wisconsin 4,609 5,001. 5,600
Wyoming - 390 454. 487 -

Total - 214.,648 232,280 262,000
3,211 3.671: " 4,390
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Interim revisions of the OBERS program projected by the Bureau

of Econom:.c Analysis, Department of Commerce

- Based on the BEA projection, but increased proportionately to

agree with the Commerce Department's 1977 PForecast. .

_Estimated by OORSPC

March 13, 1978
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TABLE 2

Automobiles (thousands)

- Puerto Rico

10

1976 'IQHS" ' ]
Alabama : 1,695 2, 006 2,179
Alaska - 122 168 233
Arizona 1,002 1,476 2,040
Arkansas 790 1,023 . 1,226
California 10,292 12,908 14,420
Colorado . 1,291 1, 755 2,202
Connecticut 1,689 2,125 2,332
Delaware 261 353 428
Florida 4,386 6,622 8,726,
- ‘Georgia 2,357 3,018 © 3705,
Hawaii ' 387 516 - 667
Idaho 379 492 608
Illinois 884 5,824 6,170
Indiana 2 "324 2,773 2,890
Iowa 1,380 1,639 1,717
Kansas 1,148 1,347 1,441
Kentucky 1,493 1,857 - 2,079
Louisiana 1,477 1,790 2,032
Maine _ 470 561 , 604.
Maryland/D. C. 2,081 . 615 3,069
Massachusetts 2,518 3,055 3,321
Michigan "~ 4,173 5,149 5,416
‘Minnesota 1,777 2,151 2,339
vM1551551pp1 _ 888 1,065 1,170
Missouri. .-1,969 2,335 . 2,452
:Montana 334 391 409
‘Nebraska 746 892 961
Nevada 314 468 652
‘New. Hampshire 378 531 - 687
New Jersey 3,468 4,264 4,780
New Mexico = 499 596 . 661
New York 6,118 7,200 7,326
North Caroclina 2.,569 3,322 3,930
North Dakota 300 © - 351 . 370
. Ohio 5,607 6,763 7,265
Oklahoma 1,287 1,574 1,806
Oregon 1,202 . 1,565 1,908
Pennsylvania 5,740 6,675 6,895
sRhode Island 461 552 . 593
South 'Carolina 1,250 1,578. 1,784
~-South Dakota 304 356 367
Tennessee - 1,833 2,369 2,721
-.Texas, ' 5,569 7,298 8,993
.Utah 549 701 849
'Vermont 212 275 - 307
"Virginia - 2,516 3,198 3,816
Was 1ngton 1,701 2,084 2,380
West Virginia 650 771 789
Wisconsin 1,982 2,472 2,766
Wyoming 174 232 250
. TOTAL 97,000 121,000 136, 700
l.w 2;;8‘4 <l;r ,8'3'6"

2,634
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TALLE 3

Puerto Rico

11

Dwellings (thousands)
B 1976 1985 2000
- Alabama . 1,208 1,290 1,533
- Alaska 99 123 186
Arizona 744 988 1,495
. Arkansas 738 862 1,132
! California 7,888 8,926 10,913
. Colorado 889 1,090 1,497
- Connecticut . 1,071 1,215 1,460
Delaware 194 236 - 313
Florida 3,082 4,197 6,054
- Georgia .. 1,635 1,890 2,537
- Hawaii 254 305 433
Idaho 274 321 434
Illinois 3,930 4,228 4,903
Indiana 1,853 1,995 2,275
Iowa 1,026 1,099 1,261
Kansas 832 881 1,031
Kentucky 1,148 1,288 1,578
Louisiana 1,231 1,346 1,672
Maine 357 384 454
Maryland/D. C. 1,680 1,905 2,446
Massachusetts 2,022 2,214 2,633
Michigan 3,073 3,421 3,938
Minnescta 1,353 1,479 1,758
Mississippi 750 Bl2 976
Missouri 1,739 1,861 2,139
Montana . 262 277 . 316
Nebraska 555 598 706
Nevada 212 285 435
New Hampshire 277 350 497
New . Jersey 2,534 2,811 3,449
New Mexico 367 396 480
New York 6,612 6,924 7,817
North: Carolina 1,802 2,103 2,722
North Dakota 213 225 259
Ohio 3,728 4,057 4,769
Oklahoma 1,010 1,114 1,400
Oregon 851 1,000 1,334
Pennsylvania 4,181 4,387 4,960
Rhode Island 326 352 414
South Carolina 895 1,019 - 1,261
Scuth Dakota 233 246 277
‘Tennessee 1,435 1,674 2,103
TeXﬁs-_7ﬁ~ 4,153 4,2%2 S,gzi
Uta S 36 : .
Vermont « 158 186 ‘ 287
Virginia’ 1,654 1,897 2,477
wWashington 1,286 1,421 1,776
West Virginia 631 675 756
Wisconsin 1,559 1,755 2,149
Wyoming 127 153 180
T TOTAL. - 74,500 83,600 103,000
803 918 1,098



STATE ENERGY. CONSUMPTION PROJECTLONS

a,

Tables 4 thnough 6 provide energy consumption pro;ectloms for
each of twe +50' States and Puerto Rico by major fuel source
(Coatl, Olh ‘Gas, Other -- including Nuclear and*Hydro ==~ and:
lectrlcagr-for each of -the three target  yedrs == 1976 1985
and 2000"*?; o
Dhta used to develop these tables came, ¥n the Eirat instance,
from Fuels )and Energy Datia: United Stdtes -- by States -and:
‘Gensus Division, 1974, pubPlshe&“Uy t'he  Depsarntment df'fn?erfor.
The data irom th1s source were used to determine the proportion
~of each type of energy used by each State in the overall -1974
U.S. energy mix., State energy consumption data for 1985 and the.
year 2000 were projected on the basis of - populatvon growth and
the per capita energy growth factors developed in the or1g1na1
Department of Commerce forecast. These factors were based on
assumptions about. rates of energy demand growth,, effectlveness

of proposed conservation measures, energy end-use patterns,. etc.,

that are essentially 1ndependent of variations that m1ght occur
among States and regions. | S

i
H

I
The mix of energy consumption for spec1f1c fuel sources was
based ‘on ‘the proportionate shares of fuel uwse derived from the
Department of Interior data. referenced -above . AdJustments wvere.
made in special cases where it was fe}t ‘that major changes . in
'energy supply ava11ab111ty or major fuel substitution could be -
rexpected to - occur. and thus modify tradltlonak energy use pa»terns
in a. partxcular region or state.

'The values in-the electrlcal coLumn in. Tables 2, 3 and 4 .are.
:1nc1uded in the. total » ‘

12
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STATE ENERGY PRODUCTION. PROJECTIONS

:Tables 7 through 25 in this section provide. by-fuel
prOJect19$§ of energy: production. in. each: of the 50 states
in 1985 and the year 2000.

In general, the approach used in, development of these

tables was as follows: (a) the current distribution of
energy production activities (:1974) by State for bothienergy
resource éxtraction and energy end-use conversion was deter-
mined and used as. a. baseline; (b) planned augmentation to,
present production. capacity- were added. to this base and
the operations and facilities planned for phase-out were
subtracted; (c) the additional energy: production. capacity
needed to meet U.S. energy requirements in 1985 and 2000

was computed and distributed across: the fuel mix. as.
projected: in the Department of Commerce forecast.

As noted earlier, specification by State of '"new" energy
production activities was relatively stralghtforward.
Extraction operations for oil, gas, coal and uraniuam were’
assumed to be limited to known.resource locations., It was. .
further assumed: that exploitation: of these resources would:
occur in those areas where cost of production factors and
access to resource and market factors would:be most favorable,.
Exploitation, of shale, geothermal and: hydroelectric. energy.
resources wais approached in the same way. Other energy
conversion facilities such as LNG terminal and regasification
facilities ‘and oil refineries could: also be fixed with a fair
degree of confidence based. on- current planning. projections.

On the other hand, as also noted earlier, the location, by
state, of Hi-BTU coal gasification facilities and electric
power generation plants, could not be as easily determined: on
«the basis of past history and known present facilities. The:
assignment to particular. states: of: facilities: falling into.
this category was. based primarily on. judgment, No attempt

was made to take into account. political or: other non—technlcat
consxderatlons that could very. well arise in such cases.

Tables 7 and 8 nge projected oil and gas- production- for
specific States in 1985 and the year: 2000, The projections
~are based on 0il and gas resource data contained in- Department
of Interior publications. Pump rates for gas and oil were
developed on thie basis of historical data provided in The

0il and Gas. Industry in Your State, published.by the -
Independent Petroleum Association. of America (IPAA). Pump

- .rates for known but undeveloped and potentially petroleum-

bearihg areas~were-develope& on the basis of M. King Hubbert's
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well-known production rate forecasting work. Additional
production from Alaska and from secondary and tertiary
recovery methods were also taken into account. O0il and gas
from the outer countinental shelf are shown in this study as
produced in the closest state.

Table 9 gives projected coal production by State for the

A»years 1976, 1985 and 2000. Coal production figures are

divided into surface coal and deep coal production. The

1976 coal production numbers were based on data taken from
the Department of Interior Mineral Industry Surveys -- Coal,
Bituminous and Lignite in 1975; the 1975 share of production’

 for each State was applied to the 1976 total U.S. production

figures . used in the Commerce forecast. State totals for 1985
and the year 2000 were derived from estimates prepared by the
National Coal Association in a May 2, 1977, letter to the |
President and from A Study of New Mine Additions and Major
Expansion Plans of the Coal Industry (August 1976) also

prepared by the National Coal Association.

All of_tﬁe coal numbers are based on the assumption that a

‘ton of coal for consumption has 23.07 million BTUs and a ton

of coal for production has 23.73 million BTUs. Lignite and
western co6al have far less. Our estimates of coal tonnages
therefore are somewhat understated. This averaging was done
for ease in comparison. In discussing coal transportation,

" this factor must be taken into consideration.

Tables 10, 11 and 12 project electrlcal capacity by State
expected to be in place by 1985 and the year 2000. The data
on electrical capacity shown in Table 8 (for 1976) were taken
from the FEA June 1977 issue of Inventory of Power Plants in
the U.S. Megawatts of electrical capacity are divided by the
fuel source used (nuclear, hydrological, oil coal, gas and
other). In order to determine the electrical capacity 1n
place for these fuel sources in 1985 and the year 2000, it
was necessary first to compute each State's percentage share
of the total electrical capacity by fuel source (based on the
Bureau of Mines fuels and energy data for recent years) and
apply these to the electrical capacity totals (for the U.S.)
given in the Commerce energy forecast. These values were
then adjusted where necessary to insure comparability with
the FEA inventory data referred to above.

Table 13 indicates the production of electricity in billion
of KWH, and the theoretical production capability if all
equipment were on line and operating at rated capacity for
24 hours per day for 365 days. The electrical production is
derived data obtained by dividing the energy required for
electricity (last column of Tables 2, 3 and 4) by 10,400 Btu
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8%
per KWH. : The theoretical 100% rated -annual capablllty ‘was
obtalned“by multiplying each State's electrlcal capability
(total coPumn of Tables 10, 11 and 12) by 24 hours per day
X 365 days per year. ‘
iL sh0u1d be noted that because of inherent assumptions
made in :hg energy calculations, the .system utilization .
for eachvSfate equals :about 487 for 1976, about 537 for
1985 and ‘a@bout 60% for year .2000. Assumptions .underlying
these estimates include: a vigorous and .effective load.
leveling program by the electrical utilities; pumped-
storage in many cases; .and, ‘by the year 2000, off-peak
hour recharging of batteries .for the estlmated 13,000,000
electrical ‘automobiles expected to.be operating by that
time. It is estimated that the latter will account ‘for
11% of total electricity generated by the end of. the
century.

Table 14 identifies likely sites for receiving -and regasifying

liquefied natural gas that may be imported during the time

frame studied. The major source used in this instance was the

American Gas |Association's “LNG 'FACT :BOOK" dated December 1977.
- ¥

Table 15 provides an estimate of likely oil refinery capacity
by State for 1985 and 2000. Figures on 1976 refimery throughput
information were obtained from Twentieth.Century Petroleunm
Statistics (1977), by DeGolyer and MacNaughton. Tt was$s .assumed
that significiant refinmery capacity changes would not occur by
1985. Changes from 1985 to the year 2000 were estimated .on -the
basis of regional o0il production data, taking into account the
trend toward larger refineries. ' "

Table 16 provides an estimate of state coal gasification output
by the year 2000. The first fourteen coal gasification projects
listed in the table are based on data contained in the - American
Gas Association's Gas Supply Review of July-August 1977. The
last eight projecits are considered good possibilities based on’
_Tesource avallablllty and trends in coal gasification 11ke1y to
exist in the 19903

Tables 17hand 18 provide an interesting example of one resource
requirement -- water -- that is associated with the development
‘of energy resources -and their conwvers.ion into energy end-~usges.*
These tables provide data on water consumption by Water Reg1on
within the United States and the specific water consumption that
~will be required to meet the. energy production levels projected
for the two target years of the forecast =-- 1985 and 2000.

* Estlmates of manpower, raw materi:als .and capital require-
ments needed to meet the energy development/productlon
"levels indicated are also being developed.
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Table 19 provides an indication of the small amount of shale
0il production that is anticipated during this time frame

7(1976—2000), and Table 20 indicates the sources and amounts

of uranium extraction that are expected, Table 21 identifies
the nine coal slurry pipelines expected to be operational by
the year 2000, in addition to the existing Black Mesa pipeline.

Finally, Tables 22-26 identify and enumerate the contributions

to the energy mix of the various States that can be expected
from solar, municipal sewage and trash, agricultural waste,
animal waste and windmills (renewable energy sources) by 1985
and- the year 2000. ' :

With respect to solar installations, Table 22 gives the totals
and breakdown by State of such installations for 1985 and 2000.

" The definition of a solar installation -- arbitrarily picked -~

is one that has a capacity of 100 million BTUs per year. The.
1976 figures were taken from industry sources. In developing
the estimates for 1985 and 2000, the age of current dwellings
in various parts of the country and the number of new houses

expected to be built had to be taken into account. Differing

State "insolation" values also had to be considered. States
with high insolation values (such as California and Arizona,

see Figure.17) were given higher coefficients for the introduc-

tion of solar installations (expected to provide approximately
50 percent of the water and space heating required) in new
houses,

The State totals, of course, had to add to the national
total given in the Commerce energy forecast. The values in
Table 22 reflect the introduction of a solar installation in
about one-third of all new houses by the year 2000 (specific
percentages varying from State to State, of course) and
retrofit for approximately ten percent of existing houses,

Table 23 gives the expected values for energy converted
from municipal sewage and trash for 1985 and 2000 by state,.
The aggregate numbers, 18.8 billion pounds by 1985 and 134
billion pounds by the year 2000, were taken from the 1977
Commerce national energy forecast. The disaggregated State
numbers for 1985 and the year 2000 were apportioned by
State population estimates for the two years such that
their totals would equal the aggregate numbers,

Tables 24 and 25 provide related data for energy converted
from animal and agricultural (crop and forest) waste. Basic
data in all cases were taken from the 1975 U.S. Statistical
Abstract (e.g., numbers of cattle, agricultural acreage)

and the national totals (taken from the Commerce national
forecast) were apportioned by State.
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e W :
Finally,”Tablle 26 gives the ‘expectied value bf’éleﬁf}icil»
energy converted from windmill installations in 1985 ‘and
. the year 2000. Again the totals conform with those given
“in the Commerce forecast. State values were apportioned on
‘the basid of wind factors ‘as indicated in Figure '18.

€T
Both the“1985 and 2000 numbers were made proportional
to the number of dwellings in each State for the two years
multipliéd by a windmill factor -shown in ‘Figure 8. The
factor 13™.2 for the Far West, .6 for the Central Triangle

and .1 for the East. Several States which bordered on'mbfe'%

than one windmill region had such factors as .35 for
Arkansas and Indiana, .4667 for Colorado and .375 for
Texas. '

Table 27 estimates the equivalent acredge and number of
plants required to produce 500,000 barrels of alcohol ,
(methanol and ethanol) per day. This alcohol production
would reduce the demand for gasoline by approximately

the same amount. A standard alcohol unit of 20 million
gallons per year or 1,305 barrels per day was postulatied.
It was also assumed that each acre yields 60 bushels of.
grain (wheat and corn). - Approximately 2.6 gallons of
ethanol were to be extracted from each bushel of grain.
On an equxvalency basxs, 380 alcohbl units voula be
petcent of the 1975 cultxvated land would produce 500,000
‘barrels of alcohol. The equivalent acreage would ‘be thq
acreage .required to provide the grain for these plants if
there were no surplus and if production were limited to .
the 60 bushels per acre.

No estimates of acreage requirement’s were made for
methanol from wood or ethanol from sugar cane stalks,

The above 500,000 barrels include agrxcultural 0il
produced from euphorbia Lathyris.

'Nuclear fueléd electrical ‘generation poses special
problems with respect to the d1spos1t10n of residue
material (i.e., spent fuel). Table 28 indicates the
amount . of spent nuclear résidue products generated in
the nuclear powered electric utilitiés projected -in
the forecast. Projections were made of annual rate of
product1on -and ‘accumulation ‘since operation began.
It is assumed that 1,000 megawatts of nuclear electric
generatlng capabxllty will produce about 33 short tons
of nuclear residue material annually. The actual volume
of nuclear residue material éxpected to be produced:
annually (year 2000) -- ‘about 9,600 tons (67 feet X 67
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feet X 67 feet) -- is small compared to the 180 million
tons of ash that will be produced by coal-fired electric

‘generating plants (300 million tons if scrubbers are

used) or the 47 million tons of solid waste from

humans, However, nuclear residue, because of its hazards
to health, must be either reprocessed, used in advanced
reactors or disposed of in repositories capable of
containing the residue for hundreds of thousands of

"years. The residue material is commonly in the form of

rods about 1/2 inch in diameter and about 20 feet in
length weighing about 20 pounds each.
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TABLTE 14

EXPECTED IMPORT OF LIQUEFIED NATURAIL GAS
year 2000

(1) Everett, Mass 100 BCF
(2) Cove Pt, Md. 400 BCF
(3) Elba Is., Ga. - 400 BCF
(4) LaCharles, La. ' 350 BCF
{5) Pt. Conception, Cal. 800 BCF
(6) Pt. O'Connor, Tex. : 400 BCF
(7) St. John, New Brunswick Canada 400 BCF
(8) West Deptford, N.J. 400 BCF
(9) Ingleside, Texas 400 BCF

(10) California g 350 BCF
. 4000 BCF

BY STATES
1985 2000
Mass. 50 BCF 100 BCF
Maryland . 150 400
Georgia. - : 150 , 400
Louisiana 350 -350
California 300 1,150
Texas . . B 800
New Jersey - 400
Canada (Maine) 400 400
' 1.4 TCF 4.0 TCF

PLO)
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TABLE 16

Coal Gasification Projecﬁs‘

&

v
-~

Date Begin Plant Output . Location
Construction - Mill. CF/Day
1. 1978 275 . Mercer County,
' North Dakota
2. 1982 (2 plants) Four Corners Area,
250,250 o “New Mexico :
3. 1983 ' 288 Four Corners Area,
New Mexico ‘
4, 1984 270 Eastern Wyoming
5. 1985 250 Dunn County,
: North Dakota
6. 1986 (2 plants) Powder River Basin,
~ 250,250 Montana
7. 1987 300 Illinois
8. 1988 | 250 " Wichita, Kansas
9. 1999 - Southern Illinois
10. 1990 - 250 Colorado
11. 1991 360 Kaiparowits
, - ‘ Plateau, Utah
12. 1992 - Northern Wyoming
13. 1993 - _ southwestern
_— North Dakota
14. 1994 - Southwest Pennsylvania
15. 1995 - © Alabama
16. 1996 - : ' Southern Arkansas
17. 1997 - Southern Wyoming
18. 1998 ' » - ’ Eastern Texas
19. 1999 - . Western Missouri
20. 2000 -- Eastern Utah ’
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TABLE 18
 WATER CONSUMPTION FOR ENERGY PRODUCTION
COMPARISON BY REGIONS

»

%

&

MILLION GAL/DAY

WATER
REGION 1976 1985 2000
001 59 87 148
002_ 465 574 1025
003 456 589 1015
004 184 226 400
005 405 505 857
006 47 111 188
007 279 349 568
008 | 574 532 455
o9 | 17 19 30
010 253 302_ 443
011 441 456 459
012 882 811 710
013 136 121 ;104
sl s 2 171
015 33 a9 87
015" 24 28 45
017 | 47 11 182
o18 ||| 355 408 514
019 37 230 275
020 10 10 18
021 20 19 34
4779 5618 7728

- 33




QNBLE}rga

‘0i:1- Shale Production
(MMBD)

o
ER

(¥ PR

Alabama '
Alaska. * "'
Arizona .
Arkansas.
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois:
Indiana
Towa

Kansas
Kentucky
Louisiana
Maine :
Maryland/D. C..
Massachusetts
Michigan
Minnésota
Mississippi
Missouri
Montana
Nebraska
Nevada

"New Hampshire
New Jersey
New Mexico
New York

North Carolina

North Dakota
Ohio

Oklahoma-
Oregon =~ | o
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah

vermont -
Virginia
Washington
West Virginia
Wisconsin
Wyoming

TOTAL

Puerto Rico

34
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TABLE 20

Uranium Extraction
(tons)

1976

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa

Kansas
Kentucky
Louisiana
Maine
Maryland/D. C.
Massachusetts
Michigan
Minnesota
Mississippi
Missouri

Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York

North Carolina
North Dakota
Ohio

Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennesseé

‘Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin :
Wyonming

TOTAL

Puerto Rico

900

6,500

35

1985 2000

1,000

4,000 8,800

11,500 14,500

1,500

1,800 ' 4,400
700 1,800
1,000 1,000

8,000 22,000
27,000 55,000
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TABLE 22

" ‘Solar Installations
(No. in Each State)

] State 1978 1985 2000
Alabama 30 28,000 204,000
Alaska 2 2,000 23,000

. Arizona 418 17,000 464,000
Arkansas 48 17,000 196,000
California 2,382 180,000 2,031,000
Colorado : 895 20,000 322,000
Connecticut 119 24,000 146,000
Delaware 24 4,000 58,000
Florida 1,193 . 70,000 1,305,000
Georgia . 60 37,000 445,000
Hawaili 119 6,000 84,000
Idaho | 12 - 6,000 77,000
Illinois . 239 - 90,000 633,000
Indiana 89 42,000 247,000
Iowa 119 23,000 137,000
Kansas . . 42 19,000 131,000
Kentucky 18 26,000 238,000
Louisiana : 36 28,000 248,000
Maine- 24 8,000 - 43,000
Maryland/D.C. - 125 38,000 370,000

. Massachusetts 358 46,000 : 254,000
Michigan . 60 70,000 375,000
Minnesota 60 31,000 169,000
Mississippi 89 17,000 135,000
Missouri 36 - 40,000 269,000
Montana 48 + 6,000 ~ 36,000
Nebraska 42 13,000 94,000
Nevada : 60 5,000 124,000
New Hampshire 36 6,000 61,000
New Jersey ‘ 358 58,000 402,000
New Mexico 418 8,000 88,000
New York 358 151,000 687,000
North Carolina 239 41,000 464,000
North Dakota 48 5,000 30,000
Ohio 84 85,000 . 453,000
Ok lahoma . 30 23,000 214,000
Oregon , 358 19,000 222,000
Pennsylvania . 477 95,000 438,000
Rhode Island 89 7,000 39,000
South Carolina 179 20,000 197,000
South Dakota 48 5,000 32,000
Tennessee . 30 33,000 : 346,000
Texas - 89 95,000 1,377,000
Utah : 36 8,000 112,000
Vermont: 36 4,000 23,000
Virginia 60 38,000 418,000
Washington 119 29,000 211,000
West Virginia . 18 14,000 84,000
‘Wisconsin 119 36,000 218,000
Wyoming - 24 3,000 . 29,000

TOTAL - T0,000 1,700,000 15,000,000
Puerto’ Rico 24 18,000 165,000
; Total Quads Saved 0.001 0.17 1.5

Each solar installation saves 100 million btu's/year and averages
about 1100 sgquare feet. Thus in the year 2000, the United States
will have about 16.5 billion square feet of solar collectors or

approximately 585 square miles of solar collectors. (See Figure
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TABLE 23

Municipal Sewage and Trash Converted to Energy

{billion pounds)

1976 1985 2000
Alabama 0.31 2.10
Alaska 0.04 0.32
Arizona 0.24 2.06
Arkansas 0.19 1.46
California 1.90 13.43
Colorado 0.25 1.96
Connecticut 0.28 1.92
Delaware 0.06 0.42
Florida 0.89 7.46
Georgia 0.45 3.48
Hawali 0.08 0.67
-Idaho 0.08 0.59
Illinois 0.94 6.32
Indiana 0.45 2.94
Iowa 0.24 1.59
Kansas 0.19 1.29
Kentucky 0.30 2.13
Louisiana 10.33 2.35
Maine . 0.09 0.61
Maryland/D.C. 0.43 3.18
Massachusetts 0.50 3.41
Michigan 0.79 5.26
Minnesota 0.34 2.32°
Mississippi 0.20 1.38
Missouri 0.40 2.65
Montana 0.06 0.41
Nebraska 0.13 0.89
Nevada 0.06 0.56
New Hampshire 0.08 0.66
New Jersey 0.63 4.50
New Mexico 0.10 0.69
New York 1.48 9.64
North Carolina 0.50 3.7
North Dakota 0.05 - 0.3
Ohio . 0.91 6.1
QOklahoma 0.24 1.7
Oregon 0.21 1.6
Pennsylvania 0.97 6.3
Rhode Island 0.08 0.5
South Carolina 0.25 1.8
South Dakota 0.06 0.3
Tennessee 0.38 2.7
Texas. 1.15 8.9
Utah 0.11 -0.8
Vermont 0.04 0.3
Virginia 0.45 3.4
Washington - 0.31 2,2
West Virginia 0.15 0.9
‘Wisconsin 0.40 2.8
Wyoming 0.04 0.2
TOTAL negligible 18.8 134
Puerto. Rico 0.30 2.25

In 1985. the United States will save .10 quads, and in the year
2000 it will save .8 quads of energy through utilization of

municipal sewage and trash.

(One billion pounds of municipal

sewage 'and trash will produce .0060 quads of energy.)
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Alabama
Alaska
Arizona-
Arkansas
California
Colorado
Connecticut
Delaware
Florida

- Georgia
Hawali

Idaho
Illinois
Indiana -

Iowa

Kansas
Kentucky
Louisiana
Maine
Maryland/D. C.
Massachusetts
Mlchlgan
Minnesota
M1551531pp1
Missouri
Montana
Nebraska.
Nevada

New Hampshire
New Jersey
New Mexico
New .York
North Carolina
North Dakota
Ohio .
Oklahoma
Oregon
Pennsylvania.
Rhode Tsland
South Carollna
South Dakota N
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Texas

Utah

Vermont
-Vlrglnla
Washington.
West Virginia
Wisconsin:'
Wyoming,

N W

TOTAL 2,6

Puerto Rico

In 1985 ‘the United. State
2000 it will save.
agrlcultural waste.’
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TABLF. 25

Animal Waste Converted to Enerav
(billion pounds)

1976

[
o
[o0]
[%,)
(48]
f)
(=]
o

Alabama
~“Alaska .. .
Arizona
~Arkansas
California
Colorado
. Connecticut
Delaware
Florida
Georgia
Hawaii -
Idaho
Illinois
Indiana
Iowa
~ Kansas
Kentucky
Louisiana
Maine
Maryland/D. C.
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada :
New Hampshire
New: Jersey -
New Mexico

-

fu—
I N D T e e s e e s s

North Carolina
North Dakota
Ohio

‘Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas: . . 1
Utah

Vermont
‘Virginia
Washington
West Virginia
Wisconsin
Wyoming

—

" e e v s s 3 e

COWOHNUHOOMRONVORNJHHOROBMNOFHOJOHWHKEHWWOWONWOWRN NOOHHNAOSN
'—J

HEBEONANNMAANOOWOANNDDWRORKFNHENOAKHAUONEEONOWWO ABWOOWU BN UIOEOW

w

HRNOOKHOOONWOOMOBHHOHFOOOBMNMNHOOQHN WaHNHO HHOONWHOOKM

[¥)
-9

O O WOFNWORHOAMAOVHOWN

bt e

TOTAL ] negligible 80
“Puerto Rico .0 .2

In 1985 the United States will save .l6 gquaas, and in tne year
2000 it will save .48 quads of energy through utilization of
animal waste. (One billion pounds of animal waste will produce
.002 quads of energy.)
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Puerto Rico

1/ Negligible, “Beveral “in‘Ohto %

- 2000.

Alabama i }
Algbpme 134
Arizona - 1,165
Arkansas 1,543
California 8,507
Colorado 2,724
Corinecticut "569
Delaware —. 121
Florida - : 2,358
. Georgia 990
Hawaili 1,013
Idaho -339
Illinois 11,465
Indiana 3,102
Iowa 2,950
Kansas 2,412
Kentucky ~Gl6,
Louisiana 651
Maine ‘175
Maryland/D c. ‘955
Massachusetts 1,025
Michigan 9,209
Minnesota 4;111
M1s51551pp1 382
Missouri =5 5,000
Montana . 1 740
Nebraska N 1,652
Nevada - “Q:. " 339
New Hampshire Oy 295
New Jersey -1 1,345
New Mexico 0 374
New York xR 3,048
North Carolina. . 1,060
North Dakota X 604
Ohio: Ll 1,859
Oklahoma -3 3;274
‘Oregon ju 1,041
Pennsylvania 2 1,933
"Rhode IsF¥and =0 2160
South Carolina 5 1 491
South Dakota 8§ 647
Tennessee e 8 818
Texas 9. 9,677
Utah Q- 440
Vermont g 90
Virginia 1 - 966
Washington 1 1,383
West Vvirginia (s D 296
Wisconsin 5 5,023
Wyoming <0 421
TOTAL ~negligible. . 100" 10035000
w1 857

‘Midwestern:states.
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North Carolina

North: Dakota:-
Ohio:

Oklahoma
Oregon
Pennsylvanla
Rhode Island
South Carolina.-

South. . Dakota
Tennessee

. Texas.-

Utah’

Vérmont
Virginia,
Washington
West Virginia.
Wisconsin

v Wyomlng
TOTAL

2 TABLE 27:
- GASQHOL..~- (ETHANOL ‘AND/OR.METHANOL) .
el AS. 10%: AﬂDIvaghTQMGABQLINE
- Thousand:
. Equivalent-
T 3 Acres:
(o e ——
Alabama® Grain/ﬂ@ggf 513.
Alaska o -
Arizona Grain 128
Arkansas Grain 641
California. -e
Colorad 513
Connecticut. -
Delaware -
Florida Grain/"@gd 256
Georgia Grain/Wood 384
Hawaii- Can -
Idaho Grain/Woodﬁ 256
Illinois Grain- ' 8,590
Indiana Grain. 3,845 .
Iowa Grain. 7,692
- Kansas Grain 5,128
Kentucky : , i
Louisiana Canem@:od&- 156:
© . Maine Wood -
Maryland/D. C. - -
‘Massachusetts - -
Michigan Grainﬂ 512
Minnesota. Grai¢,“w"¢? 128
-MlSSlSSlppl : -
Missouri =~ = == e
Montana Grain/waod 1,025
Nebrgska Grain 2,564
Nevada- v : -
New Hampshire - -
New Jersey. - -
New Mexico: - -
New York L -

. See Page 20 for. explanationlof table.-
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Alabama .
Alaska

. Arizona

Arkansas .
California

- Colorado

Connecticut
Delaware
Florida
Georgia’

 Rawaii

Idaho
Illinois
Indiana
Iowa:
Kansas

. Kentucky .

Louisiana
Maine
Maryland/D.C.
Massachusetts

‘Michigan

Minnesota
Hississippi
Missouri-
Montana

.Nebraska

Nevada

iNew Hampshire
New Jersey
New Mexico
New York
North Carolina
North Dakota
Ohio

Oklahoma

"Oregon -

Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah’
‘Vexmont
- Virginia

Washington
West Virginia
Wisconsin
Wyoming
Puerto Rico
TOTAL

_ TABLE 28
PRODUCTION OF HEAVY METAL NUCLEAR RESIDUE

{short tons)

1985 , 2000
Annual Rate Cumulative Annual Rate Cumulative
220 889 423 - 3,492
-7 27 10 82
70 284 136 - 1,122
53 215 79 656
239 967 1,168 9,637
10 . 40 . 15 ) 122
96 388 143 1,184
0 R 0 )
149 602 230 1,896
112 451 134 1,104
0 0 36 301
0 0 0 0
415 1,677 533 4,398
81 327 109 902
26 107 39 326
30 120 40 327
0 0 0 o}
90 364 187 1,548
.27 109 53 4490
61 246 248 2,052
59 238 193 1,598
159 644 342 2,822
58 236 76 624
106 428 183 1,514
30 120 86 709
0 0 0 0 .
45 180 48 394
0 0 0 0
66 265 86 713
176 713 445 3,676
0 0 0 -0
284 1,148 798 6,589
181 731 397 ‘3,283
0 0 0 : 0
142 573 409 3,315
66 268 g3 764
71 289 128 1,056
- 294 1,187 460 3,796
66 268 91 755
231 934 366 3,026 -
0 0 0 0.
345 1,396 461 - 3,811
142 574 497 4,108
0 0 0 . 0
19 76 29 236
153 . 620 229 1,894
239 967 349 2,880
(1] 0 0 0
2 332 175 1,449
0 0 0 0
0 0 76 629
4,700 19,000

45

9,600

- 79,290



This ‘sheet s iiritentionally -réft Blark.
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SECTION III. STATE TABLES

This section contains a series of tables which summarize and
re-gsort -- for the Nation and for each individual State -+

the projection data provided in Section II. The tables are
ordered alphabetically, by State. ‘
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SECTION IV. GENERAL COMMENIS

It is as true at the State level as it is at the national 1
level that effective energy planning and policy formulation
must be linked to realistic forecasts of future supply and
demand.

Energy forééasting at the national level, for example, hag~
served to  remind us that U.S. energy supplies in the not-"
too-distant future (e.g., 1990 and 2000) will depend in
significant part on sources that are not now major contri-
butors to the U.S. energy mix. U.S. consumption of nuclear,

‘hydro, geothermal, solar and that category usually designated

as "opther' in energy resource charts is expected to go from
5,500 to 33,200 trillion BTUs (a more than 600 percent increase)
by the end of . this century. On the other hand, oil consumption
(on which the United States so largely depends today) is
expected actually to decline from about 35,000 to about 26,100
trillion BTUs (or 26.5 percent) during the same period and

the consumption of gas is expected to decline from 20,200 to
about 18,400 trillion BTUs (or some 9 percent).

Changes on a State basis can be expected to follow these .
trends on. the average. But we know that there is and will
continue to be much variability between individual States in
energy consumption and production. It is only through a
mechanism such as disaggregated national forecasting that

it becomes possible to see the differences and changes in
energy consumption and production that can be expected to
occur’in any particular geographic area or State.

Such disaggregation has been possible in the case of v
the Department of Commerce national-level energy forécast
on which the State projections in this paper have been
based. The authors hasten to add that the same should be
true for other national-level forecasts prepared by other
U.S. Governmént'agencies or by firms and research organiza-
tions in the private sectors. In any case, the advantages
to State resource planners of having the results of such
d1saggregat1ons available for reference purposes in their
own planning and forecasting efforts are obvious.

It is also recognized that there will be rigidities in
projections applying at the State level that are derived
solely from the disaggregation of national level forecasts. .
These can be dealt with or modified only by specific analys1s
of the factors affecting future energy supply and demand in
each’ State that may not have been taken into account at the
hlgher,levels of aggregation in the national forecast. The
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judgment factors that necessarily must be introduced in
such forecasts should have a local basis. Thus, it is
strongly recommended that the projections contained in this

.paper be reviewed and assessed by appropriate agencies within
"the various States. Until such review occurs, and its results

are incorporated in revised projections, they must be viewed

"as. tentative and preliminary.

'The above is not intended to imply that energy/resource

planning and forecasting have been absent at the State
level. Many States have in fact undertaken extensive
assessments of the energy situation within their areas and
have developed specific plans to cope with energy supply

..needs that are expected.to evolve in the years ahead., What
"is not clear, however, is whether such State plans and

accompanying forecasts have been developed in the context

of a national energy supply/demand balance (or even a
regional balance) under the constraint that State totals
must add to a single national total on both the production
and consumption sides. It is assumed that this has generally
not been the case. :

Moreover, even though preliminary in nature, the State
projections presented in this paper point up the potential
value of greater interaction between national, regional and .
State level energy planning. The need for such interaction
is highlighted by what was perhaps the major difficulty faced
in developing these projections: the assignment of specific
energy production or energy conversion facilities (i.e., oil
refineries, LNG terminals, coal gasification plants, and
electrical power generating plants) to particular states.

As noted earlier, such assignment -- even though past

.trends and careful judgment were used -- often had to

be arb1ttar11y done.

It is recognlzed that when site selections are ‘actually
made in the future, they are likely to be highly charged

,pol1t1ca11y. The cry may be heard, "Why should our State

assume the environmental and other burdens necessary to

keep yoﬁr State warm or your factories running?” There

will, of course, be countervailing forces at work in such

.cases, e.g., the need to sustain economi¢ growth, employment,
.reduce the tax base, etc. On whatever basis these potential

problems of interregional and interstate divisiveness in the
energy area are solved, however, the ultimate distributionh
of the mix of energy production and supply systems may be
quite different from that which makes apparent sense at

this time. This points up even more the value of an

integrated national-regional-state energy planning approach

which can take such problems into account at an early date.
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Finally,.it will be noted, particularly in the electricity
area, that individual State totals in some instances may
seem unexpectedly high at first blush and the mix of fuel
‘sourceszto provide electr1c1ty seem out of keeping with
currentitrends. The 32 nuclear power plants projected. for
Caleornla in the yeat 2000 is a case in point.

In commentxng on this, we need to start, first of all,

with the. reminder that the Commerce natlonal level energy .
forecast ‘on which the State projections are based is on the *
low side (tor energy growth rates and energy consumption
levels) among existing standard forecasts. The Commerce
forecast projects a slower energy consumption growth rate

(2 percent/year over the period) compared to other national

forecasts (3 percent or more for most). In the electricity
area, the Commerce forecast projects only a 3.4 percent per
year rate of growth for the period, much lower than other
available forecasts.

Even with these low growth rates and low electrical
capacity levels, however, the Commerce forecast projects
the need-for some 264 nuclear electrical power plants ]
(normalized at 1100 Megawatts for computational purposes) |
by.the year 2000. Apportioned among the States, this means .
3 such plants.in Rhode Island, 11 in North Carolina, 22 in
‘New York and 32 in California. These numbers may seem '
extreme to some. . The total number required (264) was
considered. low in 1976 and even today (as the laborious
permit process continues to lengthen and construction
schedules slow nearly to a halt) the number 1is cons1dered
low or in the mid-range.

o

,On the othet hand, if this number of projected nuclea?
plants is mot built during this petiod what are the
opt10ns7l Hydroelectric- potent1a1 is limited (the projec-
tions in, fact call for a maJor expansion in hydro-generation
capac1ty) and the conversion of coal to gas to heat boilers
to create steam—generated electricity is both expensive and
inefficient.. Coal-fired electrical generating plants are the
obvious.alternative. .

Most forecasts place maJOt ‘dependence on western

U.S. sources for reaching 1985 and the year 2000 coal
productlon goals. The State projections contained in
this paper see Wyomxng going from 25 million tons in 1976
to 195 million-tons in the year 2000; Montana goes from
23 to 85-million toms in the same period; and Illinois
goes from 61 to 168 million tons. Colorado increases
coal productlon by 350 percent during this period and
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Ohio by more than 100 percent. The question is -- can
we expect increases of a much greater magnitude?

Looking at Eastern coal, more than one-half of which is
deep-mined, the State projections in this paper indicate
that West Virginia will have to go from 111 to 292 million
tons of coal production and Kentucky from 147 to 342
million tons to meet the overall national totals. These
represent major expansions in coal production, Is greater
expansion possible? If not, and if expansion of Western

. coal beyond that forecast in the State projections is

limited, and the projections of nuclear plants are deemed
unrealistic, then the only option remaining is vastly
reduced electrical consumption and all that implies.

Thus the value of disaggregating national energy forecast

values into State-level projections becomes apparent. Many
of the fundamental issue still to be resolved in dealing
with the national energy problem stand out in a clearer
light: Can the United States build the number of nuclear

‘and coal-burning electrical utility plants projected as:

needed, given the environmental, safety and resource

problems to be faced? Can reliance be placed on the so-~
called 'inexhaustible or renewable energy resources to see

us through the difficult period of transition from fossil~-
fuel-based energy? 1If the energy shortfall is to be made

up in imports from abroad, will the energy (o0il) be available
and, if available, will the United States be able to afford
the cost? If major reductions in energy consumption (beyond

‘those already built into the Commerce energy forecast on

which these State projections are based) are necessary,
can needed levels of employment, GNP and standards of

"~ living be maintained -- if so with how much less energy?

These are questions and issues that must be faced
and dealt with at the State and regional, as well as at
the .national level.
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Department of Commerce Energy Forecast
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:FORECAST'ASSUMPTIONS

The critical assumption in the national forecast relates
to the rates of energy consumptlon and production growth

The forecast assumes an approximate 1.2 percent per capita .
rate of energy consumption growth over the forecast period.
This is much less than during the decade of the 60's and
early 70's and is lower than the rate used in most other
energy forecasts. The reasons for selecting this difference
are:

¢ Energy consumption patterns have clearly undergone
some real change since the 1973-74 crisis and 3
consumption growth levels have decreased.

e The U.S, appears to be approaching 'energy
saturation'" on a per person basis under existing
patterns of income distributiom, e.g., large
‘energy consuming 1tems such as automobiles and
air-conditioners are approaching total market
penetratlon.

e Government conservation legislation and publie
awareness programs will have increasing impact
on.energy consumptlon.

. Increas1ng energy prices will also have a dampenlng
effect on consumptlon.

e Technology in the form of energy-saving devices,
lighter materials, etc., will contribute to reduce
per capita energy use. ' :

In short, the forecast asserts that energy growth projections
must be viewed in the light of recent events. Thus the fore-
cast projects that per capita primary energy consumption will
grow at the rate of about 1.2 percent per year (as compared to
a rate of 1.5 percent since 1947) and that overall U.S, energy
consumptlon w111 grow at approximately 2 percent during this
period.

The following additional assumptions, it is believed, also
reflect the political, social and economic realities of the
United States in the near future. Although these statements
are subject to debate, we rate their probability of fulfillment
to be hlgh :

] GNP w111 continue to grow at the 50- -year historical

rate of 2.2 percent per year per capita, or abOut 3
percent overall per year in constant dollars.
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The populatlon growth rate will continue to decrease
and in 1985, U.S. population will be about 234,000,000
and in the year 2000, about 262,000,000. (Census
ngeau-Series 11). .

There will be no OAPEC embargo, the cartel will
hold.

That the United States will not be involved in any

major wars or limited wars such as Viet-Nam.

The sttategic petroleum storage program (EPCA) will
be: implemented. '

" Until 1985, OPEC will continue to export 28 to 38
million barrels of oil per day (MMBD) at a price
equal to or only moderately exceeding the current
dollar rate adjusted for future inflation. After
1985, the price increase will accelerate commensurate
with the increasing world-wide demand and the
ultimately" decreasing world supply world-w1de of
petroleum.

Interstate natural gas will approach the price. of
011 on a BTU basis,

The U.S. public will become increasingly conservation~
conscious as a result of higher energy prices as well
as of the national awareness programs conducted by

the public and private sectors.

That, the business and public view of energy has
changed. since 1973 and that henceforth all- érchﬁfects,
engineers and product des1gners will apply energy
(efflclency standards.

That'there w111 not be any new invention or development
comparable to the automobile or air cond1t10n1ng in
this short time frame which requires large quantities
of energy, or if developed, it will have its own
renewable energy source or will not penetrate the

mass market to an appreciable degree.

There will be some accommodations, on a case-by-case
basis, between Clean Air Act requirements and the
proposals to utilize coal in generating electricity...
There will also be some lessening of environmental
standards ‘as they are applied to automobile NOX
emissions.
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‘0o And finally, that the current U.S. energy resource
base as estimated by the Department of Interior's
Geological Survey Circular II 725 (June 1975) is
correct. , :

It should be noted that the assumptions underlying the
forecast exclude either "miracles” or “manac¢les.” That is.

to say dramatic, unforeseen technological breakthroughs that
might suddenly change the energy picture are not provided

for. Neither is it expected that the American public will
accept direct controls or direct energy rationing in .the’
absence of a clear and present crisis (e.g., embargo) or as
long as the deficit in the energy balance can be made up with
foreign oil at a price competitive with the cost of alternate
fuels., . ' ' L
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